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BCTYII

Mera BCTymHOro icmMTy B acHipaHTypy 31  chemiaibHicTio 141
«EnexTpoeHepreTuka, €JIEKTPOTEXHIKA Ta €JIEKTPOMEXaHlKa» 3 Taly3l 3HaHb 14
«EnexTpuyHa iHXXEHEpis» - 116 BU3HAUCHHs (aKTUYHOI BIAMOBIIHOCTI PIBHSA OCBITHBOI
(kBamidikamiitHoi) MiArOTOBKM BUMYCKHHMKIB 3BO BHMoOram HayKoBOi IiJITOTOBKH 3a
obpanum (axom. Beryn no acmipantypu 3a cnemianbHicTio 141 «EnexTpoeHepreruka,
eJICKTPOTEXHIKA Ta eJeKTPOMEXaHiKay 3J1MCHIOETHCS Ha 3acajaX BCTYMHUX ICIIHUTIB HA
3arajibHUX MijIcTaBax, nepeaoaueHux YUHHUM 3aKOHO/IaBCTBOM HAa MOMEHT MPOBEACHHS
BCTYIIHUX BUIIpOOyBaHb. BceTynmHuil icnmur B acmipaHTypy 31  CHELalbHOCTI
«EnexTpoenepreTnka, eNEKTPOTEXHIKa Ta EJIEKTPOMEXaHiKa» MPOBOIUTHCS  JUIA
BCTYITHUKIB, $KI 3700yJdu CTymiHL Marictpa (OCBITHBO-KBaji(ikamifHUN piBEeHb
CcrierianicTa).

BerynHuil icnuT npoBOAMTHCS Yy KOMOIHOBaHIM (opmi (IIMCbMOBa Ta YCHA).
Ckimamaerbcs 3 TPhOX TEOPETHYHUX NHUTaHb (MMHCbMOBa) Ta cmiBOecinmu. Ha HamanHs
MMCHMOBOI BIJTIOBI/I BCTYITHUKY BiJIBOAUTHLCS 2 TOIUHHU.

OIINC OCHOBHUX PO3IIJIIB TA IX KOPOTKHM 3MICT

3 METOI0 CKJIaJaHHs BCTYIHOTO ICHOUTY JUIsl 3apaxyBaHHS Ha HaBYaHHSA Ha
3100yTTS CTyHeHs TOKTOp (inocodii BCTYNMHUK MOBUHEH MIATOTYBATUCA 32 HACTYITHUMU
I’ SITbMa PO3UTaMHU.

PO3/I1JI 1.TeopeTn4Hi OCHOBH €JIEKTPOTEXHIiKH

1.1  AmnaJji3 JiHiliHUX eJTeKTPUYHHX KiJI

OCHOBHI MOHSTTS Ta 3aKOHU TEOPETUYHOI EIEKTPOTEXHIKK. BiacTuBOCTI mpocTHx
elleKTpuyHuX Kin. OCHOBHI TEOpPEeMH Teopii eNeKTPUYHUX KiJT MI0J0: KOMIIeHcAIlll,
€KBIBJICHTHUX JKEpEN €Heprii, BXIJIHUX 1 B3a€MHUX MPUPOCTIB CTPYMIB Ta HaIpyrH,
JHIAHUX CHIBBIHOIIEHh MK HAaIPYrol Ta CTPYMaMu B €IEKTPUYHUX Koyax. Meronu
pO3paxyHKy CKJIQJHHX eJEKTPUYHUX KT Ha miAcTaBi 3akoHiB Kipxropa ta Owma,
KOHTYPHHUX CTPYMiB, By3JIOBOT HANPyTH, HakJIaaaHHA. [I0Ty)XHICTh €EKTPUYHOTO KOJIa 3
CUHYCOITHUMU CUTHAJIaMH.

1.2 Pe3oHaHCHI siBHIIIa Ta NepexXiaHi mpouecu

Oco0aMBOCTI PE30HAHCY HAIPYTH 1 PE30HAHCY CTPYMIB B EINEKTPUYHHMX KOJAX.
YacToTHI XapaKTepUCTUKHU MOCITIAOBHOIO 1 MapajelbHOr0 KOJIMBAJIBHUX KOHTYPIB.
3aKkoHM KOMYTallli B €JIEKTPUYHUX KOJIAX 3 PE3UCTHUBHUM, IHAYKTUBHUM Ta €MHICHUM
ornopaMu. MeToarka BU3HAUEHHS [TOYaTKOBUX YMOB KOMyTallii. Po3paxyHok nepexiaHux
NpOIIECiB B KOJaX TEPIIOTO MOPSAKY KIACHYHMM METOIOM. Y3arambHeHa (opmyra
po3paxyHKy. Meroau CcKJIajaHHS pPIBHAHb CTaHy €JIEKTPUYHUX KUI Ta MpOIIECIB.
Oco0JMBOCTI pO3paxyHKY MEPEXiTHUX IMPOIECIB B KOJIaX 3 HETIHIMHUMHU CIEMEHTAMHU.
Metox neperBopenns Jlamnaca. OnepaTopHa cxema 3aMillleHHsS €JIeKTPUYHOTO KOJia B
NepeXiTHOMY TPOIIeCi Ta 3HAXOKCHHS OMEPaTOPHUX 300pakeHb CTPYMIB Ta HAMPYTH.
[Nepexinni npouecu B nociuigoBaomy R, L, C komi. AIroputm Ta NpHUKIagu po3paxyHKy
MIEPEXiTHUX MPOIIECIB OTIEPATOPHUM METOIOM. JlocTiPKeHHsI epeXiTHIX MPOIECiB B KO
JPYTOTO TMOPSIKY - KOJMUBAIBLHUH, aniepioAMIHUN, TPAHUIHUN PEeKUMH

1.3  EnexkTpunuHi KoJia 3 iHAyKTUBHUMH 3B’A3KAMH, HECHHYCOITHUMH

nepionnunumu EPC, Hanpyror ta crpymamMu

[TocnmimoBHe Ta mapanenbHe 3 €IHAHHS 1HAYKTHBHO 3B’SI3aHUX KOTYIIOK.

Po3paxyHOK kil 3 iHAYKTUBHO 3B’sI3aHUMU elleMeHTaMu. [lepenada moTyKHOCTI TOTOKOM



B3a€MOIHIYKIIT (OamaHc MOTyXHOCTeW Kona).Bukopucranus psupie @yp’e. [lieBe Ta
CepelHE 3HAYCHHs MEpIOJMYHUX HECHHYCOiqHMX (yHKIiN ydacy. [loTyXHICTh B Kojax
HECUHYCOigHOro cTpyMy. KoedilieHTH NepioAUYHOCTI HECHHYCOIAHOI  KPHUBOI.
Po3paxyHOK KiJ1 HECUHYCOIAHOIO CTpyMy. Pe30HaHC y Ko1ax HECMHYCOITHOTO CTPYMY.

1.4  Tpuda3sHi eJileKTpUYHI KoJIa

[Tpunnun ctBopeHHs 6aratodaszHoi cucremu EPC. Cumerpuuni cucremu EPC,
Hampyrv, crpymiB. BpiBHOBaxkeHICTb cuUMeTpU4yHOi TpudasHoi cuctemu. Cxemu
3’€lHaHHS €JeMEHTIB Tpudas3Hoi cucreMu. Po3paxyHOK cuUMETpUYHHUX KuUl. Meron
CUMETPUYHUX CKJIAAHUKIB. TpHdasHa MOTYXKHICTb B CUMETPUYHOMY 1 HECUMETPUUHOMY
kojax. [lynecyroue 1 06epTOBE MarHiTHI MOJIA.

1.5 OcHoBH Teopii eJIeKTPOMArHiTHOTO MOJIA

3akoH noBHoro crpymy. Iloctynat Makcsena (Teopema I'ayca-OcTporpaacbkoro).
3akoH Oe3nepepBHOCTI MarHiTHOro Mmoisl. 3akoH 30epekeHHs 3apsay. 3aKkoH
0€31epEepPBHOCTI EIEKTPUYHOTO CTPYMY.

PO3/I1J1 2. EneMeHTH eJ1eKTPOTEeXHIYHUX CHCTEM

2.1  EnexktpoMarHiTHi nmepeTrBoproBaui

OcHOBHI THNH TpaHchopMaTopiB Ta Tanmy3l ix 3acrocyBaHHs. [lpuHumnm aii
TpancdopmaropiB. Di3WdyHI TPOIECH B 1J€aTbHUX 1 pealbHUX TpaHchopMaTopax.
PiBastHHS mpuBeneHoro TpaHcdopmarop. EkBIBaIeHTHI cXeMu TpaHChopMaropa.
Tpudasui Tpanchopmaropu. OcoOIMBOCTI XOIOCTOTO XAy TpU(azHUX TpaHCPOPMATOPIB.
30BHIIIHS ~ XapaKTepUCTHKa TpaHcPopmaropiB. PerymroBaHHS Hampyrd  CHIOBHX
TpaHchopMaropiB. ABTOoTpaHchopmMaTopu, BHUMIpIOBAIbHI TpaHchopmaTopu. Peakropu
JUTSI KUJT 3MIHHOTO Ta BUMPSIMHOTO CTPYMY.

2.2  EjekTpu4Hi MallIUHU

[Ipu3HauenHs 1 kiacudikamis eJICKTPUYHUX MAaIIWH. ACHHXPOHHI MAIIIMHH.
[Tpu3HaueHHs Ta rajly3b 3aCTOCYBAaHHS ACHHXPOHHUX MaIluH. EnekTpomMarHiTHU MOMEHT,
BTpaTW eHeprii, koedilieHT KopucHOi Jii. MexaHiyHa Ta  eJIeKTpOMEXaHiuHa
XapaKTEPUCTUKU. 3aCO0U PEryIIOBaHHS IIBUIAKOCTI. PIBHSHHS €IEKTPOMArHiTHOTO CTaHy.
CunxponHi MamuHH. [Ipu3HadeHHs Ta raiy3b 3aCTOCYBAaHHS CHHXPOHHUX MAIIIVH.
[Tpunuun aii Ta OyaoBa CHHXPOHHUX MaiuH. Enekrpomarnitiuit MmomeHnt. Kyrosa tTa U —
noJiioHa XapaKkTepUCTUKUA. MexaHIuHa XapaKTepuCTHKa. 3aco0M  perystoBaHHS
mBUIKOCTI. Bumoru 1o cucrem 30ykeHHsI CHHXpOHHUX MaiinH. CHHXPOHHI T€HEPaTOpH.
MammHu nocTiiHOro cTpymy. llpu3HaueHHs, raiy3b 3aCTOCYBaHHS Ta NPUHIUN Jii
MallMH MOCTiHHOrO cTpyMmy. byaoBa MammuH mnoctiiiHoro crpymy. OCHOBHI
€JIEKTPOMArHITHI CITIBBIIHOIIEHHS! MAIIMH MOCTIMHOTO CTpyMy. MarHiTHe ToJje MalluH
MOCTIHHOTO cTpyMy. MexaHiyHa Ta €JIEKTpOMEXaHIYHA XapaKTEPUCTUKUA MalluH
NOCTIHHOTO CTPYyMY 3 MapaJieIbHUM, MOCHIIJOBHUM Ta 3MIIIAHUM 30yJKEeHHSAMH. 3aco0u
peryaroBaHHS MIBHIKOCTI. MaTeMaTHYHUH ONKC 1 MOACTIOBAHHS EICKTPHYHUX MAIIIHH.

2.3 HaniBnpoBinHuKOBi nepeTBOpIHOBayYi eHeprii

HekepoBaHi BUNpsAMIISIUL, CXEMU Ta PEKUMHU POOOTH BUIIPSAMIIAYIB OAHO(DA3HOTO 1
tpugaznoro crpymiB. TpudaszHa moctoBa cxema, OararomynbcHi Ta Oararodassi
Bunpsviayi. KepoBani BUNIpsIMIISYi Ta BEICHI MEPEXKEI0 iIHBEPTOPH. ABTOHOMHI 1HBEPTOPH
Hampyru Ta cTpymy. bararopiBHeBi iHBepTopu. I[lepeTBoproBadi 4acTOTH HHM3BKOI Ta
CepelHbOi Hampyrd. AKTHBHI BUOPAMISYI Hampyrd Ta cTpymy. HamiBnpoBinHUKOBI
NEepETBOPIOBAUl MOCTIMHOTO Ta 3MIHHOTO CTpyMy. PUIBTPO-KOMIEHCYBAIbHI MPUCTPOI Ta
ciIIoBi akTUBHI (pimbTpu. CxemMu KepyBaHHS HaMiBIPOBITHUKOBUMH ITEPETBOPIOBAYAMHU.



24  EnexktpuyHi amapaTu Ta 0CHOBHM €JIEKTPONPHUBOIY

Tunm enektpuunux amapatiB. Knacudikarris 3a Hanpyroro 1 dyakiisma. [Ipuaiunm
KOMyTalii Ta Ayroraciiia. HU3pKOBOIBTHI anapaTy: KOMYyTalliiiHl, KEpyBaHHs Ta 3aXUCTY,
pene. BucokoBonbTHiI amapath. be3koHTakTHI amapatu. BusHaueHHs Ta CTpyKTypa
enekTponpuBony. Knacudikamis enektpornpuBoiiB. Kiacudikaimis MOMEHTIB Omopy,
KIHEMaTH4YHI CXEMH, TIPUBEJICHHS MapaMeTpiB KiHEMaTHUYHOi cxemH. EjexkrpomexaHiduHi
nepexigHi npouecu. Pexumu poOotu, BHOIp TUIy Ta MOTYKHOCTI ABUTYHA. PeneitHo-
KOHTaKTOPHI CXEMHU KEpyBaHHS €JEKTPONpPUBOJaMHU. PeryiaboBaHUil eNeKTpONpPHUBO/I,
MOKa3HUKH perymoBaHHsA. CydacHI CUCTEMHU €JIEKTPONPUBOJY MOCTIMHOTO Ta 3MIHHOTO
cTpyMmy. EnemenTtu cucreMu enekTporpuBoy.

PO3A1JI 3. CucreMu e1eKTPOKUBIECHHA TEXHOJIOTIYHUX YCTAHOBOK

3.1  [IxkepeJia eHeprii i cucTeMH eJIEKTPONOCTAYAHHSA

OcHoBHI THNM enekTpocTaHid. CTpyKTypHa cXema €JIEeKTPUYHOI YaCTUHU
teruioBoi enekrpocrtanuii (TEC). Cxema enekTpornocTayaHHs CUCTEMH BJIACHHUX MOTPeO
TEC. BigHoBIOBaNbHI JKEpeia KUBJICHHS, X TUIH, cTpykTypa. KombOiHOBaHI cucteMu
enekTpoxkuBieHHs. CTaHmapTé W00 SKOCTI  enekTpoeHeprii. EnekTpomarhiTHa
cymicHicTb. Kareropii  crnouBauiB eJleKTpu4yHOi eHeprii. Meroau 3abe3neyeHHs
enektpobesneku. [ligBuiieHHs KoedilieHTy TOTYXHOCTI. CXeMH 30BHIIIHBOTO
eJIeKTporniocTayaHHsi  mianpueMcTB. CXeMU  BHYTPIIIHBOTO  €JEKTPOIOCTAYaHHS
nianpueMcTB. Po3paxyHOK  €NeKTpUYHOrO0 HaBaHTa)XEHHS Ta BUOIP  CHIIOBUX
tpanchopmaTopiB. Bubip mnpoBomiB 1 kabemB. Bu3HaueHHACTPYMIB KOPOTKOTO
3aMHUKaHHS.

3.2 IlpuHomm aii Ta 0C00JMBOCTI €JEKTPOKMBJIEHHSI TEXHOJOTIYHHUX

YCTAHOBOK

EnextpoMexaHiuHi mporecH Ta YCTaHOBKHA. DIi3MUHI OCHOBH €JIEKTPOTECPMIi.
[ToTyXHI yCTaHOBKM BHCOKOIHTEHCHUBHOTO HarpiBaHHs (KOHTAaKTHOTO, IHIYKIIIHHOTO,
JTyTOBOTO, €JIEKTPOHHO-TIPOMEHEBOT0). Y CTAHOBKH €IEKTPO(DI3UYHOI Ta €IEKTPOXIMIYHOI
nii.  YCTaHOBKHM €JIEKTPOICKPOBOI OOpOOKM MeETalliB Ta CEPElIOBHIN. Y CTAaHOBKHU
EIIEKTPOJII3Y.

3.3 XapakTepuCTHKH  €JeKTPUYHHUX HABAHTAKEHb Ta  MOKA3HUKH

eHeproe)eKTUBHOCTI eJIEKTPOTEXHOJIOTTYHUX YCTAHOBOK

[Toka3HukM mpuiiMaviB €IEKTPUYHOI eHeprii. BupimeHHs 3a1a4 eneKTpoMarHiTHOL
CYMICHOCTI OJIOKIB  €JIEKTPOTEXHOJIOTIYHUX YCTAaHOBOK. KowrieHcallis peakTHBHOT
NOTYXHOCTI. 3MEHILEHHs BTpat enekTpoeHeprii. [ligBuieHHs koediieHTy KOPUCHOI Aii Ta
MPOJAYKTHUBHOCTI €JIEKTPOTEXHOIOTTYHUX YCTaHOBOK.

PO3/I1JI 4. ABTOMATHYHE KEPYBAaHHS i peryJIl0BaHHS eJIEKTPOTEeXHIYHUX
KOMILJIEKCIB i cucrem

4.1 Cucremu aBTOMATHYHOI0 KePyBaHHS

CucteMr aBTOMAaTHYHOTO KEpPyBaHHsS, IX €JIEMEHTH Ta 3BOPOTHI 3B SI3KH.
[Mpuanunu  aBTOMaTHYHOTO KepyBaHHs. KoMOiHOBaHI CHUCTEeMH aBTOMAaTHYHOTO
KepyBaHHS. Buam cucteM aBTOMaTHYHOTO KEpyBaHHS: PO3IMKHEHI 1 3aMKHEHI,
ctalumi3amii, MmporpaMHi 1 CHiAKYyIO4Yl, CTaTU4HI 1 AacTaTW4Hi, HemepepBHOI il 1
JUCKPETHOI Jii.

4.2 CraTuka i AMHAMiKa cHCTeM aBTOMATHYHOIO Pery/JIl0BaHHS

YMOBHM CTaTW4YHOi PIBHOBAarM 1 CTAaTHYHI XapaKTEPUCTUKU JaHOK. CraTtuyHa
noxubka 1 koediuieHT mnepenaui (migcuneHas). @opMu 3amucy piBHAHb CTATHUKH.
3aBmaHHd 1 OCOOJHMBOCTI 3arajbHOI METOAUKH JOCIIHKEHHS [JUHAMIKH CHCTEM



aBTOMATHYHOTO perymtoBanHs. JliHeapu3alis HeNiHIMHMX piBHAHD (mpukianu). Popma
3anucy piBHSAHB AMHAMIKU. [Ipuknanu ckiagaHb piBHSIHB JIAHOK.

43 JIuHamika cHCTeM aBTOMATHYHOI'0 KepyBaHHS

OCHOBHI MOKa3HUKHU SKOCTI KepyBaHHs. MeToau NOCHIIKEHHSI JTUHAMIKHA CUCTEM
aBTOMaTUYHOTO KepyBaHHA. IlepemaTouni ¢yHKIHIT 1 cTpyKTypHI cxemu. Judepeniiiini
PIBHSHHS PO3IMKHEHUX 1 3aMKHEHHX CHCTEM aBTOMAaTHYHOIO KepyBaHHsS. YacTOTHI
XapaKTEepUCTUKHU €JIEMEHTIB 1 CHCTEM aBTOMAaTUYHOro KepyBaHHsS. CTIMKICTh cHUCTEM
aBTOMATHUYHOTO KEpyBaHHSI. YMOBHM CTIMKOCTI JIHIHHUX CHCTEM aBTOMATUYHOTO
kepyBaHHs. Kputepii ctifikocTi. BusHauenHs obmacTeil CTIHKOCTI.

4.4  OnTuMaJbHi i a1anTHBHI CHCTEeM aBTOMATHYHOI0 KePpyBaHHS

[ToHATTS MIOAO ONTUMAJIBHUX CHCTEM AaBTOMATHYHOTO KEpyBaHHS Ta ix
npusHaueHHss 1 npuHoun aii. OcoOJMBOCTI aJanTUBHUX CHCTEM aBTOMATHYHOTO
kepyBaHHs. CHUCTEMH €KCTpeMajbHOr0 KepyBaHHs. AANTHUBHI criocTepiravi. AJanTHUBHI
CUCTEMH 3 €TAJIOHHOIO MOJIEILIIO.

PO31JI S. Cui10oBi cTPYKTYpPH HANIIBIPOBIAHUKOBHUX IEPETBOPIOBAYiB

5.1 HamiBnpoBiZHHKOBI NPUJIATH Y IEPETBOPIOBAYAX eJIeKTPOEHePTii

®Di314H1 OCHOBH, BJIACTUBOCTI, TPAHWYHI NTapAMETPU HAMIBIPOBITHUKOBUX MPUIIA/IIB:
JOJIIB, TPAH3UCTOPIB OIMONSIPHUX, IOJBOBHX, OIMOJSAPHUX 3 130JbOBAHMM 3aTBOPOM,
TUPUCTOPIB OJHO Ta JBOOIEPAIIMHUX, CHUJIOBUX MOJYJIB,IHTEIEKTYaJIbHUX CHJIOBUX
monayniB. [lpouec komyrawii, BTpaTu eHeprii B Kiarodax. [lapanenbHe Ta mOCHIIOBHE
3’€THAHHS  HAMIBIPOBIIHUKOBUX  TpWiIagiB. 3aco0uW  KepyBaHHA Ta  KOMYTallii
HAIIBIPOBITHUKOBUX TpuiiaaiB. [IpHHITIN IMITYIBCHOT MOTYJISIII.

5.2  AmHaji3 eJIeKTPOMarHiTHUX MPOIECiB y MepeTBOPIOBaYaX
CunoBi CTPYKTYpH INEpPETBOPIOBAUIB K HENIHINHI €NeKTpUYHI Koia. MeTtoau aHamizy
HaITIBIPOBITHUKOBUX IEPETBOPIOBAYIB: METO NIEPEMUKAIOUNX (KOMYTYIOUNX) () YHKITIH,
METO]l PE3yJIbTYIOUHX BEKTOPIB Ta 00EPTOBUX CHCTEM KOOpJIWHAT, TAPMOHIMNHUN aHAi3,
neperBopeHHst Pyp’e. CKIaHUKHU MOBHOI MOTYXHOCTI MIPU HECUHYCOITAHUX MpoLecax B
KOJax 3 KiroyamMu. MaTemaThuHe MOJCIIOBAaHHS IMEepeTBOpIoBadiB. AHalli3 CTIHKOCTI
HAMIBIPOBIIHUKOBUX  IEPETBOPIOBaYiB.  AHalli3  €JIIEKTPOMArHiTHOI  CyMIiCHOCTI
HaMBIPOBIAHUKOBUX MEPETBOPIOBAYIB 3 MEPEKEIO TA HABAHTAKEHHSIM.

OPIEHTOBHMUI NEPEJIK IUTAHbD, IO BUHOCSATBHCS HA BCTYITHUI
ICIINT 31 CHEHIAJIBHOCTI

1. Bumu xmacudikamii mxepen enekrpoeeprii. [IpoOGremu i 3aBmaHHsS CydacHOI
eJIEKTPOCHEPTETHKH.

2.  Bunm knacugikanii 3aco6iB enektpomexaniku. IIpoGiemu 1 3aBgaHHS cy4yacHOi
CJICKTPOMEXAHIKH.

3.  Bumu knacudikarii 3aco6iB enextporexHiku. [IpoGmemu i 3aBmaHHS CcydacHOI
CJICKTPOTEXHIKH.

4. Meroau po3paxyHKy CKJIAJHUX €JIEKTPUYHMX KUI Ha OCHOBI 3akoHiB Kipxroda Ta

Owma.

Metoa By3710BOi HAPyTH pO3pPaxXyHKY CKIAIHUX E€ICKTPUIHUX KiJ.

MeTtoa KOHTYpHHUX CTPYMiB PO3PaxyHKY CKJIATHUX EICKTPUIHUX KiJI.

Po3paxyHOK CKJIaHUX EIEKTPUYHUX KiJI Ha IMiICTaBi METOAY HAaKJIaJaHHS.

Teopemu Teopii eNEKTPUYHUX KiJ IIOJ0 JIHIMHUX CHIBBIAHOIIEHb MK HAaIpyramu

Ta CTPyMaMH B €JIEKTPHYHUX KOJIAX.
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Oco0nMBOCTI pe30HAHCY HANpyrd 1 PE30HAHCY CTPYMIB B EIEKTPUYHHUX KOJIaX.
Pe3onaHc y KoJaX HECHHYCOITHOTO CTPYMY.

Po3paxyHOK mepexigHuX MPOIECiB B KOJaX MEPIIOro MOPSIKY KITACHIHAM METO/IOM.
VY3aranpHeHa GpopMyiia po3paxyHKy.

Metoau ckiiajiaHHs PiBHSHB CTaHY €JIEKTPUYHHMX Kild Ta mporeciB. OcobauBocTi
PO3paxyHKY MEepeXiTHUX MPOIECiB B KOJaX 3 HENHINHUMU €JIeMEHTaMH.

Meron mneperBopennst Jlammaca. OmnepatopHa cxema 3aMmillleHHS €JIEKTPUYHOTO
KOJIa B MEpEXiIHOMY MPOIEC] Ta 3HAXOHKEHHS OTepaTOPHUX 300pakeHb CTPYMIB Ta
HaATPYTH.

[Tepexigni npouecu B mnociaigoBHomy R, L, C xomi. AJroputm Tta NpUKIaAH
PO3PAXYHKY MEPEX1THUX MPOLIECIB ONIEPATOPHUM METOIOM.

JlieBe Ta cepenHe 3HAYCHHS TIEPIOJAMYHMX HECHHYCOITHUX (YHKIIH dacy.
[ToTyXHICTbh B KOJIaX HECUHYCOIAHOT'O CTPYMY.

[TocnmigoBHE Ta mapajenbHe 3’€IHAHHSA I1HAYKTHUBHO 3B’SI3aHUX  KOTYIIOK.
Po3paxyHoK KiJl 3 IHAYKTUBHO 3B’ SI3aHUMHU €JIEMEHTaMHU.

[lepeqaya TOTY)KHOCTI MOTOKOM B3a€EMOIHAYKIIT (OamaHC TOTYKHOCTEH KOJIA).
Buxopucranns psnis @yp’e.

BpiBHOBaxeHICTh cuMeTpuuHOi TpudazHoi cuctemMu. Cxemu 3’€IHAHHS €JIEMEHTIB
TpuQa3zHOT CUCTEMH.

Tpudaszna MOTyX HICTh B CHMETPUYHOMY 1 HECUMETPUYHOMY Konax. [lynbcyroue i
00epTOBE MarHiTHI MOJI.

[Toctynat MakcBena (Teopema ["ayca-OcTporpaacskoro).

3akoH Oe3nepepBHOCTI MarHITHOTO MOJIS.

3aKoH 0e3NepepBHOCTI EIEKTPUYHOTO CTPYMY.

3aKoH 30epeKeHHS 3apsay.

®Di31yH1 TIPOIECH B 1I€NTbHUX 1 peaTbHUX TpaHCHOpMAaTOpax.

PiBHsiHHS TipUBeEIeHOTO TpaHchopMaTopa.

Oco6mmBocTi moO6ya0BH TpUpa3zHUX TpaHCHOPMATOPIB.

30BHIINIHS XapaKTepUCTHKa TpaHchopMmaTopiB. PerymioBaHHS Hampyru CHIOBUX
TpanchopMaTopis.

ABTOTpaHC(pOpMATOPH, BUMIPIOBAJIbHI TPaHCHOPMATOPH.

Peaktopu 17151 KiJ1 3MIHHOTO Ta BUIIPSIMHOTO CTPYMY.

[Tpu3HaueHHS, MPUHIIUIIL Aii Ta Tady3b 3aCTOCYBAaHHS ACHHXPOHHUX MAIIIHH.
[Tpunnun aii Ta Oy10Ba CHHXPOHHUX MAIIIHH.

MexaniuHa Ta eJIeKTpPOMEXaHIYHa XapaKTEPUCTHUKN aCHHXPOHHUX MaIlIHH.

3aco0u perysroBaHHS IIBUIKOCTI aCHHXPOHHUX MAIIFH.

[Tpu3HaueHHS, MPUHIIMII Aii Ta TaTy3b 3aCTOCYBaHHS CHHXPOHHUX MAIIIHH.

3acobu perymaroBaHHs HIBUIKOCTI. Bumoru no cucrem 30yIKEHHS CHHXPOHHHX
MaIlyH.

KytoBa, U — noibHa Ta MexaHiuHa XapaKTEPUCTHKN CUHXPOHHHUX MAIIIVH.
CUHXpOHHI T€HEPaTOPH.

bynoBa mammu noctiiiHoro crpymy. OCHOBHI €JI€KTPOMArHiTHI CIiBBITHOLLICHHS
MAIIUH TOCTIHHOTO CTPyMY.

EnexkrpomarHiTHuii MOMEHT. MarHiTHe moJjie MaIivuH MOCTIHHOTO CTPyMY.
MexaHiuyHa Ta eleKTpoOMeXaHiuHa XapaKTePUCTUKUA MAIIMH TIOCTIHHOTO CTpyMy 3
napayie;lbHUM, TIOCTIJOBHUM Ta 3MIlIaHUM 30YIKCHHSMH. 3acO0HM PEeryIIOBaHHS
MIBUIKOCTI.

MaremaTtryauii ONTUC 1 0COOIMBOCTI MOJEITIOBAHHS €JCKTPUYHUX MAIIUH

Tpudazna MmoctoBa cxema, 6araTomnysbcHi Ta 6ararodazHi BUIPSIMIISYL.
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KepoBani BUnpsMIIsidi Ta BEACHI MEPEKEIO IHBEPTOPH.

ABTOHOMHI 1THBEPTOPH HAMPYyTH Ta CTpyMy. baraTopiBHeBi iHBEpTOpH.
[IepeTBOproBaul 4acCTOTH HU3bKOI Ta CEPETHBOI HAIPYTH.

®D1bTPO-KOMIIEHCYBaJIbHI IPUCTPOI Ta CUIIOBI AKTUBHI (QLIBTPH.

HarmiBmpoBiJHUKOBI TTEPETBOPIOBAYI IMOCTIHHOTO Ta 3MIHHOTO CTPYMY.

Cxemu KepyBaHHS HaIiBIIPOBITHUKOBUMHU IEPETBOPIOBAYAMH.

EnexkrpoMexaHiuHi NpOIECH Ta YCTAHOBKH.

[ToTy»xH1 yCTaHOBKH BUCOKOIHTEHCHBHOTO HarpiBaHHs (KOHTaKTHOTO, 1HAYKIIIIHOTO,
JyTOBOT0, €JIEKTPOHHO-TIPOMEHEBOT0).

YcTaHOBKY eeKTpOo(DI3UUHOI Ta eIEKTPOXIMIUHOT ii.

Y CTaHOBKH €JIEKTPOICKPOBOT OOPOOKH METaTIB Ta CEPEIOBHIL.

Y CTaHOBKH €1EeKTPOIII3Y.

[Toxa3HMKY TpUiMaYiB €IEKTPUIHOI CHEPTIi.

BupimieHHss 3ama4  eleKTpOMarHiTHOI CYMICHOCTI OJIOKIB €JIEKTPOTEXHOJIOTTYHUX
YCTaHOBOK.

3MEHIIIEHHsT BTpaT eJEKTpPOeHeprii Ta KOMIICHCAIllsl PEaKTUBHOI MOTYXHOCTI
€JIEKTPOTEXHOJIOTTYHUX YCTaHOBOK.

[TigBuieHHsT KOeIIEHTY KOPUCHOT [IIi Ta MPOAYKTUBHOCTI €1EKTPOTEXHOJOTIYHUX
YCTaHOBOK.

[TpuHIMIH aBTOMAaTUYHOTO KEPYBaHHSI.

KomMOiHOBaH1 CUCTEMU aBTOMATHYHOTO KEPYBaHHS.

Buam cucteM aBTOMAaTHYHOTO KEpyBaHHS: PO3IMKHEHI 1 3aMKHEHi, crabimizariii,
MporpaMHi 1 CIIIKYIOYi, CTATHYHI 1 aCTaTHYHI, HETIEPEPBHOI JIii 1 TUCKPETHOT Jii.
CratuuHa moxuOka 1 koedimieHT mepemadi (IMiJICUICHHS)CUCTEM aBTOMATHYHOTO
KepyBaHHSI.

3aBmaHHg 1 OCOOJMBOCTI 3arajibHOI METOIUKHA IOCHIUKEHHS IUHAMIKA CHCTEM
ABTOMATHYHOTO PETyJIOBaHHS.

Metoau qOCiIKEHHS TUHAMIKH CHCTEM aBTOMAaTHYHOTO KepyBaHHS.

[lepenarouni GyHKIII 1 CTPYKTYpPHI CXEMH CHUCTEM aBTOMATHYHOTO KepyBaHHS.
YacToTHI XapaKTepUCTUKHU EIEMEHTIB 1 CHCTEM aBTOMAaTUYHOT'O KEPyBaHHS.

YMOBH CTIMKOCTI JIIHINHUX CUCTEM aBTOMATUYHOTO KepyBaHHs. Kpurepii cTIKOCTI.
BusHnauenHs o6macTeit CTIHKOCTI.

Oco06MBOCTI aJaNTUBHUX CUCTEM aBTOMATHYHOTO KepyBaHHS.

®i3u4yHI OCHOBH, BIACTHBOCTI, TPaHUYHI TapaMETPH HAMiBIIPOBIAHUKOBUX JIIO/IIB Ta
TPaH3UCTOPIB.

®i3u4YHI OCHOBH, BJIACTUBOCTI, TPaHUYHI MTapaMeTPy HaIiBIPOBITHUKOBUX CHUIIOBHX
MOYJIIB.

AHaJi3 nmpolieciB KOMyTallli, BTpaTH €Heprii B HaMiBIPOBITHUKOBHUX KITFOUYaX.
3aco0u kepyBaHHS Ta KOMYTallil KEPOBAHUX HAMiBIPOBIAHUKOBUX MPUIIAJIIB.
MikpoeeKTpoHHa Ta MiKPOIIPOIIECOpPHA TEXHIKa.

[HTEeNneKTYanbHI CHIIOBI MOJTYITI.

AJanNTHBHI CUCTEMH 3 €TATIOHHOI MOJIEILTIO.

CuIioBi CTPYKTYpH NEPETBOPIOBAYIB SIK HENIHIHHI €eKTPUYHI KOJIa.

Metoau aHai3y HamiBOPOBIAHUKOBUX MEPETBOPIOBAYIB HA OCHOBI MEPEMHUKAIOUNX
(xkoMyTyr04MX) G YHKIIIHA.

Metoau pe3yabTyIOunX BEKTOPIB Ta 0OEPTOBUX CHUCTEM KOOPIWHAT, TAPMOHIMHUI
aHasi3, neperBopenHs Oyp’e.

Amnani3 CTIHKOCTI HaIliBIPOBITHUKOBUX MEPETBOPIOBAYIB.
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AHani3 eJeKTPOMAarHiTHOI CYMICHOCTI HamiBIPOBITHHUKOBHX I€PETBOPIOBAYIB 3
MEpPEKEI0 Ta HABAHTAXKEHHSIM.

Oco0auBOCTI 1HAKBIAYaIBHOIO 1 TPYIOBOTO €JIEKTPOIPUBO/IB.

KoHnTakropu Ta AyroracuibHi IPUCTPOi, OCOOJIMBOCTI IX BUKOPUCTAHHS.

Karteropii cmoxuBadiB eJIEKTPUYHOI €HEPTii 3a CTymeHeM Oe3mepeOiiHOCTI
€JICKTPONIOCTaYaHHSI.

MeTtoau 3a06e3neueHHs eNeKTpoOe3neKn. 3aXUCHE y3eMIICHHS. 3aXCHE 3aHyJICHHS.
Cxema 30BHIIIHBOTO €JIEKTPOIIOCTAYaHHS MMiANPUEMCTBA.

Cxema BHYTPIIIHBOTO €IEKTPOIIOCTAYaHHSI M1 ANPUEMCTBA.

KomMOiHOBaH1 cHCTEMHU €IEKTPOXXUBICHHS 3 TOHOBIIOBAaHUMH JDKEpellaMu
€JIEKTPOEHEPTii.

ABTOHOMHI CHCTEMH €JIEKTPOKUBIICHHS.

Jlxepena posmnofiieHoi reHepairii. OcoOIUBOCTI poOOTH EIEKTPUUYHUX MEpPEex 3
JDKepellaMu pO3MOIIICHOT TeHepaii.

ABTOMaTHKa Ta TelleMeXaHiKa y CUCTeMax elleKTpornocTtadaHHs. TenemeTpis.
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KPUTEPII OLIHIOBAHHS BUIITOBLIEN

OuiHoBaHHS BIANOBIAI HA TUCHMOBI NUTAaHHS Ta YCHY CHIBOECIy 3[1MCHIOETHCS
3a IIKaJol. MakcuMmaibHa KUIBKICTh OaiiB 3a BHYEPHHI BIANOBIAI HA TPU HMUCHMOBI
MUTaHHS Ta YCHY criBOeciny ckinanae 100 6amis.

HIkajaa ouiHIOBAaHHA BiANOBiAed HA MUTAHHSA

[IIxaa omiHOBAHHS BIAIIOBIIEH HA MATAHHS Kpurepii oriHroBaHHS
nepiie pyre TpeTe cniBOeciga
MMATAHHSA MMUTAHHSA MMUTaHHSA (ycHe)
(muceMoBe) | (muchbMoOBE) | (TMCHMOBE)
30 30 30 10 [IpaBubHA BUYEpITHA

BIJIITOBI/Ib HA ITOCTABJICHE
3aIMTaHHS, TPOJIEMOHCTPOBAHO
rIu00K1 3HAHHS MOHSITIHHOTO
amapary 1 JiitepaTypHUX
JDKepes, yMIHHS
apryMEHTYBATH CBOIO
BIJIMTOB1/1b, HABEJICHO MPUKIIAIN

24 24 24 8 B ocHOBHOMY BiJIIIOB1Ib HA
[IOCTaBJICHE TUTAHHS
MIpaBUJIbHA, aJI€ € HECYTTEBI
HETOYHOCTI

18 18 18 6 BinnoBige Ha mocTaBlicHE
[IMTAaHHS 3arajoM HaBeleHO,
ajie He Mae€ MEPEKOHIINBOIL
apryMeHTallii BimoBiIi,
XapaKTEPUCTUKH MEBHUX
00’€KTIB

12 12 12 4 BianoBigs mokasye nocepeaHe
3HaHHS OCHOBHOTO
IPOrPaMHOTO MaTepiaiy,
MICTUTh CYTTEBI MOMWIKHU NPU
TpaKTyBaHHI MOHATIHHOIO

arapary
6 6 6 2 Biamosigs Ha 3anmuTaHHS
HEIMOBHA Ta MICTUTb CYTT€EBI
[TIOMUJIKH
0 0 0 0 BianoBigs HenpaBuiibHa abo
BIJICYTHSI
IlizcymMKoBa mKaJia OMiHIOBAHHS
Omigka B 0anax | Omigka 3a mkanoro ECTS O1iHKa 32 HAI{IOHAJIBHOIO IIKAJIOK
81-100 A BIIMIHHO
80 B
70 C Aobpe
60 D )
50 E 3aJ0BUILHO
0-40 F HE CKJIaB




